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Computer Programs for the MOS Development System
IBM 360{195 Version

Edited by

Harry R. Glahn, George W. Hollenbaugh
and
Frank T. Globokar

INTRODUCTION
VL LUN

Model Output Statistics (MOS) is g technique in which a Predictand is

related Statistically to Predictors which are themselves forecasts (or out-
put) from numerical models. A comprehensive set of IBM 360/195 computer
Programs is available for Processing phe,extens‘ue data collections available
within TDL. These data collections are a part of the MOS development system
described by Glahn in TDL Office Note 74-14, Writeups of those programs
which are used within TDL for developing MOS products are provided in this

Our library of MOS-related Programs (MOSLIB) reside on the IBM 360/195

load module RWS.SDO. TDL. LOAD. Will Shaffer and Farnese Hicks handle the
housekeeping functions on this datra set. The librarian for those programs
related to the MOS development System is George Hollenbaugh, 1f someone
wishes to add a pProgram to MOSLIB, he should prepare a writeup in the format
of the wWriteups contained in this Note and submit it to the librarian. After
the writeup is approved, the librarian will put the Program on the load
module with a member name the same as the Program name prefixed with the
letters "OP". (¥or instance, subroutine YPKR has a member name OPYPKR.) No
member that has a name with the prefix "op" may be changed without permission
from the MOSLIB librarian. The librarian will distribute the Program writeup,
which can be inserted in this loose-leaf Note. The librarian will also
maintain a backup deck and a compilation listing of all MOSLIB programs for
€asy access and reference. )



MOS 0P NO. 1

YPKR
PACKS MOS SYSTEM PREDICTAND TAPE RECORDS
Harry R. Glahn

July 6, 1974
December 31, 1974 (Rev.)

PURPOSE: The MOS System predictand data matrix DATA( , ) is packed

by column into NPK( ) Starting at location 2 and the date
NDATE1 inserted into NPK(1). NPK( ) is then in the format
prescribed in "Format of MOS Predictand Tapes".

CALL AND EXPLANATION OF FORMAL PARAMETERS :
—  ———————=—— % IURMAL, PARAMETERS

D

IMENSION NPK(1410),DATA(260,17)

CALL YPKR(NPK,NWDS,NRDWS,NCOLS,DATA,MDl,MDZ,NDATEl,M)

NPK (

) - Packed data and date returned to calling pProgram
(see "Format of Mos Predictand Tapes"), Dimension
iz not Lecessarily 1410, bui is recommended for
consistency among MOS programs. This allows for
a maximum of 240 Stations and 18 columns.

NWDS - Dimension of NPK( ),

NROWS - Number of rows (first dimension) of data in DATA( , ).

NCOLS - Number of columns (second dimension) of data in
DATA( , ). Must not exceed 18,

DATA(C , ) - Predictand data matrix supplied to YPKR for packing.
Dimensions are not necessarily 260 and 18 but are
recommended for consistency among MOS programs,

MD1 - TFirst dimension of DATA( , ).

MD2 = Second dimension of DATA( , ).

NDATE1 - Date in (integer) form YR*1000000 + MO*10000 + DA*100
+ HR

M = Words in NPK( ) filled after packing--returned to calling

program
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MOS OF NO. 2

YUNPKR
UNPACKS MOS SYSTEM PREDICTAND TAPE RECORDS

Harry R. Glahn
July 6, 1974

December 31, 1974 (Rev.)

PURPOSE: One column of the MOS System predictand data matrix, which
is furnished to YUNPKR in packed form in NPK( ) (see "Format
of MOS Predictand Tapes'), is unpacked and returned in
VRBL( ).

CALL AND EXPLANATION OF FORMAL PARAMETERS:

DIMENSION NPK(1410),VRBL(260)
CALIL YUNPKR(NPK,NWDS,NROWS,NCOLS, VRBL,NPOS)

NPK( ) - Packed data and date furnished to subroutine. (See
"Format of MOS Predictand Tapes'.) Dimension is not
necessarily 1410 but is recommended for consistency
among MOS programs. This allows for a maximum of
260 stations and 18 columms.

NWDS —~ Dimension of NPK( ).

NROWS ~— Number of items to unpack = number of rows (first
dimension) of original data matrix.

NCOLS - Number of types of data in NPK( ) = number of columns
(second dimension) of original data matrix.

VRBL( )- Unpauked'data are returned in VRBL({ ). Dimension is
not necessarily 260, but is recommended for consistency
among MOS programs.

NPOS - The portion of NPK( ) which corresponds to column NPOS
in the original data matrix is unpacked and stored in
VRBL( ). Maximum value = NCOLS.

EXAMPLE: CALL YUNPKR(NPK, 1410,255, 18, VRBL, 4)
The portion of NPK(1410) which corresponds to the 4th column

(second dimension) in the original data matrix DATA( , ) is
unpacked and stored in VRBL(i), i=1,255. Original data

|




MOS OP HNO. 3

M4 30

CONVERTS CDC 6600 MOS PREDICTAND TAPES TO IBM 360/195

Harry R. Glahn
July 15, 1974

PURPOSE: MOS predictand data exist in packed form on CDC 6600 tapes
(see "Format of MOS Predictand Tapes"). A tape is read by
M430 and written for use on the IBM 360/195. The same record
structure is maintained (see "Predictand Data Matrix '
Description').

CARD INPUT: None.

TAPE INPUT: Data Set Reference Number 1

A single 7-track, 800 bpi, binary mode tape, written with
the FORTRAN WRITE statement and the L-Tape driver on the
CDC 6600 is read with the subroutine READJT. This tape
contains one or more files of predictand data seperated
by CDC 6600 "software' EOF's.

TAPE OUTPUT: Data Set Reference Number 2

A 9-track, 1600 bpi, binary mode tape is written with the
asychronous FORTRAN WRITE statement. Each file of data
on the input tape becomes a "pseudo-file" of data on the
output tape, ending with a dummy record (see "Format of
MOS Predictand Tapes").

QUTPUT: Printout consists mainly of the first 7 header records and
the first data record in each '"pseudo-file" of data.

RESTRICTIONS: M430 was written to process the CDC 6600 data tapes in

existence at the time of writing. Any other use of
the program is questionable.

NONSYSTEM ROUTINES CALLED: W3AI08 and YUNPKR .

STORAGE REQUIREMENTS: 400K is sufficient.

LANGUAGE: TFORTRAN IV (H Extended).

LOCATION: Exdists on load module DSN=NWS:SDO.TDL-LOAD with member
name OPM 430,




MOS OP NO. 4

MG640

PLOTS A VARIABLE FROM MOS PREDICTAND TAPE

Thomas D. Bethem
November 20, 1974

PURPOSE: Plots a variable read from a MOS predictand tape for specific dates
for all conterminous U.S. stations.

CARD INPUT: Card order must be followed as given. All integers are right
adjusted.

Card Type 1 - Format (314)

NPOS - Position (column) in predictand data matrix of data to plot
(see Predictand Data Matrix Description).

MYTAU - Hour added to date in NDATE( ) to indicate record on predictand
tape--must be 24 or less.

NBK -~ Indicates type of map background desired: O=none, 1=U.S.
outline only, 2=U.S. outline and state boundaries.

Card Type 2 - Format (10A8)

TAPS(2, ) -— List of predictand tape reel numbers. A blank word is the
terminator unless exactly 10 tapes are used, in which case the
card is full and no terminator is required. Maximum tapes per
run is 10. This list is for printeout only; actual tape
selection is made from JCL DD cards.

Card Type 3

Format (20A4)
TITLE( ) = 80-character title to be printed on ecach map.
Card Type 4 - Format (918)

NDATE( ) ~ All dates are read and placed into NDATE( ). Blanks and
zeros on the card are permissible. The terminator is 999999,
Dates must be in increasing order and are of form: 2 digits
of the year X 10000 + the number of the month X 100 + the day
of the month, Maximum of 63 dates can be used.

I

Card Type 5 - Format (1216)

JSTA( ) =~ .5-digit WBAN numbers of stations for which data are to be
plotted. Blank and zero words are permissible. Terminator
is 999999, Maximum of 234 stations can be used.



NONSYSTEM ROUTINES CALLED: RDXY, RDY1, RDY2, RDY3, RDLIST, YUNPKR, CHNGDT,
and MAPS.

STORAGE REQUIREMENTS: 120K is sufficient.

LANGUAGE: FORTRAN IV (H Extended).

LOCATION: Exists on load module DSN=NWS.SDO.TDL.LOAD with member name
OPM640. All subroutines are on the same module with member names
the same as the subroutine names with an "OP" prefix (sce example
JCL).

EXAMPLE JCL:
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MOS OP NO. 5

RDX

READS MOS SYSTEM INTERPOLATED PREDICTOR TAPES

Harry R. Glahn
August 15, 1974
December 31, 1974 (Rev.)

PURPOSE: Packed and blocked interpolated predictor tapes (see "Format
of MOS Interpolated Predictor Tapes') are read and a specified
field is returned unpacked to the calling program, or, optionally,
the identification of the next field encountered for the desired
date is returned. Tapes are changed by the 360/195 system when
an EOF is encountered, and a message to that effect is printed
by the subroutine RDXY. User is not allowed to accept data on
which a reading error has occurred but does have the option
of skipping records. The first time RDX is called, only header
information is read and initialization done.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

DIMENSION XDATA(260),MPREDI(2),MPRED2 (2),MWD(4),JSTA(Z60),L0CK{260),
NAMEX (260, 5) , LWBANX (260)

COMMON /BLOCK4 /NTAPS (2) , TAPS (2,16)

REAL*8 TAPS

CALL RDX(ITAPEX,X,X,X,X,X,X,X,NSTA,JSTA,LOCX, NAMEX, LWBANX, NEOFX,ND3)

CALL RDX(ITAPEX,MDATE,MPREDl,XDATA,HSRCH,NSTATS,MPREDZ,NWD,NSTA,JSTA,
LOCX, NAMEX, LWBANX,NEOFX,ND3)

ITAPEX -~ Logical unit number of tape from which to read data. (For
consistency among MOS programs, use 1 if possible.)

MDATE - Date for which data are desired in (integer) form YR*1000000 +
MO*10000 + DA*100 + HR. The date is the initial or "run"
time and does not include the "tau" or projection. In
successive calls to RDX, MDATE must be non-decreasing, unless
tape is rewound and NEOIX set = 0.

MPRED1(J),J=1,2 =~ DPredictor being sought in hex form yyyxxx (J=1) and
mmfftet (J=2) if MSRCH not zero (see "TFormat of MOS Inter-
polated Tapes'"). Not used if MSRCH=0. In successive calls
to RDX, the predictors must be asked for in the order in
which they exist on the tape.




NOTE: The first time RDX is called, only header records are read,
variables LOCX( ), NAMEX( , ), LWBANX( ) initialized, and
NEOFX set =1, Dummy arguments can be used as indicated
by "X" in the examples.

LABELED COMMON VARTABLES:

NTAPS (1) - Normally contains the number of predictor tapes available.

LTAPS(l,J),J=l,NTAPS(l) = Tape reel numbers of tapes available 1in
EBCDIC, maximum of 16. Variable is REAL*§,

EXAMPLE:

DIMENSION XDATA(zeo),MPRﬂnl(z),MPRED2(2),NWD(4),JSTA(260),LOCX(260),
NAMEX(260,5) , LWBANX(260)

DATA MPRED1/Z240001,2000024/

NTAPS (1) = 2

LTAPS(1,1) = ' E10356 '

LTAPS (1,2) ' E10357

NSTA = 2

JSTA(1) = 3103

JSTA(2) = 3812

NEOFX = 0

ND3 = 260

CALL RDX(l,X,X,X,X,X,X,X,NSTA,JSTA,LOCX,NAMEX,LNBANX,NEOFX,NDB)

CALL RDX(l,72100112,MPRED1,KDATA,l,NSTATS,MPREDZ,NWD,NSTA,JSTA,LOCX,
NAMEX, LWBANX, NEOFX,ND3)

Unmodified 36-hr 1000-mb forecast heights from the 1200 GMT PE run

for October 1, 1972 are to be returned in XDATA( ) with tape-reading
status in NSTATS. Two tapes, E10356 and E10357, are available for

use. Data from two stations, 3103 (Flagstaff, Ariz.) and 3812 (Asheville,
N.C.), are to be used in the calling program. (Tape numbers cannot
actually be specified as shown above; they can be read from cards or
provided in a DATA statement in a BLOCK DATA subprogram.) TIf MSRCH = 0,
RDX must be called again through the entry point XUNPKR to secure un-
packed data. An alternative to the above single call to RDX is:

CALL RDX(l,?2100112,X,XDATA,O,NSTATS,MPREDZ,NND,NSTA,JSTA,LOCX,NAMEK,
LWBANX,NEOFX,ND3)
If (MPREDZ(l).EQ.MPREDl(l).AND.MPRED2(2).EQ.MPRED1(2)) CALL XUNPKR
(X:X:XsXDATA: X, X, X, NWD:X:XsXsX:XsXsNDB)
Of course, NSTATS must always be checked before data are used.
OUTPUT: Printout is limited to diagnostic information,

RESTRICTIONS: LABELED COMMON block BLOCK4 is used by RDX.

NONSYSTEM ROUTINES CALLED: RDXY and W3ATIO1.

e e —



STORAGE REQUIREMENTS: 2046 hexadecimal bytes.

LANGUAGE: TFortran IV (H Extended).

LOCATION: RDX and RDXY exist on load module DSN=NWS.SDO.TDL.LOAD with member
names OPRDX and OPRDXY, respectively. W3AIQ0l is on load module
DSN=NWS.NMC.,TEST.LOAD with member name W3AIOL.

COMMENTS: The loss of accuracy through packing and unpacking is not a
problem except when it is desired to recover a particular
value exactly. RDX assumes that all zeros in precipitation
amount fields (first 3 digits of hex identifier = 132) were
set = a negative number (-.00508 for PE and LFM, and -.0001 for
Trajectory model) before packing by W3AL00 and arranges to return
exact zeros to calling program. Unpacking is done with W3ATOL.



MOS 0P NO. 6

RDY1L

READS MOS SYSTEM PREDICTAND TAPLS

Harry R. Glahn
August 15, 1974
December 31, 1974 (Rev.)

PURPOSE: Reads packed predictand data records (see "Format of MOS
Predictand Tapes') and returns a single unpacked variable
in VRBL( ) from data matrix column NPOS. Tapes are changed
by the 360/195 system when an EOF is encountered, and a
message to that effect is printed by subroutine RDXY. User
is not allowed to accept data on which a reading error has
occurred but does have the option of skipping those records.

. The first time RDYL is called only header information is
read and initialization done.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

DIMENSION VRBL(260),JSTA(260).LOCY (260) .NAMEY (260.5) .LWBANY (260)
COMMON/BLOCK4 /NTAPS (2) , TAPS (2,16)

REAL*8 TAPS
CALL RDY1(ITAPEY,X,X,X,%,X,NSTA,JSTA,LOCY,NAMEY,LWBANY,NEOFY,ND3)

CALL RDY1(ITAPEY,NDATE1,MYTAU,NPOS,VRBL,NSTATS,NSTA,JSTA,LOCY,
NAMLY , LWBANY ,NEOFY ,ND3)

ITAPEY - Logical unit number of tape on which predictand data
reside, (For consistency among MOS programs, use 2
if possible.)

NDATEL ~ Date in (dinteger) form YR*1000000 + MO*10000 + DA*100 +
HR (see MYTAU).

MYTAU — HNumber of hours to add to NDATEL to give data and time
for which data are desired, When the last two digits
of the date-time exceed 24, changing of day, month, and
year are provided for. Usually, NDATEL will be the date-
time of the model run, called the basic date, and MYTAU
provides the "lag" for which predictand data are required.
In successive calls to RDY1l, the dates specified must be
non-decreasing, unless tape is rewound and NIOFY set = 0.




LABELED COMMON VARTABLES :

NTAPS(2) - Normally contains the number of predictand tapes available.

TAPS(2,J),J=1,NTAPS(2) - Tape reel numbers of predictand tapes
available in EBCDIC, maximum of 16, Variable is REAL#*8,

EXAMPLE:

DIMENSION VRBL(260),JSTA(260),L0CY(260) ,NAMEY (260,5) ,LWBANY (260)
NTAPS(2) = 2

TAPS(2,1) = ' E10358 '
.TAPS(2,2) = "-E10359 '
NSTA = 2

JSTA(L) = 3103

JSTA(2) = 3812

NEOFY = 0

ND3 = 260

CALL RDY1(2,X,X,X,X,X,NSTA,JSTA,LOCY ,NAMEY ,LWBANY ,NEOFY,ND3)

CALL RDY1(2,72100112,36,4,VRBL,NSTATS,NSTA,JSTA,LOCY ,NAMEY , LWBANY , NEOFY ,ND3)

The fourth column (coded total sky cover) of the data matrix for
0000 GMT October 3, 1972 (1200 GMT October 1 plus 36 hours) is
returned unpacked in VRBL( ) from logical unit 2. Two tapes,
B10358 and 10352, arc available for use. Pata fruim two staitious,
3103 (Flagstaff, Ariz.) and 3812 (Asheville, N.C.) are to be used
in the calling program. (Tape numbers cannot actually be specified
as shown above: they can be read from cards or provided in a DATA
statement in a BLOCK DATA sub-program.) Of course, NSTATS must
always be checked hefore data are used.

OUTPUT: Printout is limited to diagnostic information.

RESTRICTIONS:

LABELED COMMON block BLOCK4 is used by RDYl. Program saves last

date read in JYDATE. If the date desired, NDATEl 4+ MYTAU, is previous
to JYDATE, NSTATS is set = 2 and control is returned to the calling
program. To circumvent this, JYDATE must be reinitialized. This

can be done only by setting NEOFY = 0. This assumes a restart and
tape must be rewound.

NONSYSTEM ROQUTINES CALLED: RDY2, RDY3, RDXY, CHNGDT and YUNPKR.

STORAGE REOUIREMENTS: 2032 hexadecimal bytes.

LANGUAGE: Fortran IV (H Extended).
LOCATION: RDY1l, RDY2, RDY3, RDXY, CHNGDT, and YUNPFR exist on load

module DSN=NWS.SDO.TDL.LOAD with member names OPRDY1l, OPRDY2,
OPRDY3, OPRDXY, OPCHNGDT, AND OPYUNPKR, respectively.

3
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MOS OP NO.7

RDY2
READS VARTABLE LENGTH UNFORMATTED RECORD

Harry R. Glahn
August 15, 1974

PURPOSE: Reads a variable length unformatted record with the FORTRAN
T READ statement READ(ITAPE) DATA. The dimension of DATA( )
is transmitted to RDY2 as a paraméter in the calling sequence,.
RDY2 probably performs this data transfer more efficiently than
the statement READ(ITAPE) (DATA(I),I=1,NSIZE).

CALL AND EXPLANATION OF FORMAL PARAMETERS:

..

DIMENSION DATA( )

CALL RDY2(ITAPE,DATA,NSIZE,INDEX)

.

ITAPE - Data set reference number of tape from which to read data.
DATA( )~ Data are returned to calling program in DATA( ).
NSIZE - Number of words to read from the next record on ITAPE.

INDEX -~ Tape reading status returned to calling program:

0 = End of file.
1 = Reading error.
2 = Good read.

EXAMPLE:

DIMENSION DATA (260)
CALL RDYZ2(2,DATA, 100, INDEX)

The first 100 words from the next record on reference numbher 2

(number 2 can be a tape or system disk file) are read and re-—
turned in DATA.

STORAGE REQUIREMENTS: 192 hexadecimal bytes.

LANGUAGE: Fortran IV (H Extended).

COMMENTS: RDY2 was written to be used by RDY1l, but is completely
general and can be used by other programs.




MOS OP NO. 8
CHNGDT

ADDS HOUR TO DATE-TIME AND PUTS RESULT IN MOS FORMAT

Harry R. Glahn
August 15, 1974

PURPOSE: Adds a number of hours (KXTAU) to a date-time in
basic MOS format and modifys hour, day, month, and
year as nccessary so that the resulting date-~time
contains an hour in the range 1 to 24 inclusive.

CALL AND EXPLANATION OF FORMAL PARAMETERS :

CALL CHNGDT (NDATE,KXTAU, NDATE1)

NDATE = Date—~time in MOS format YR*1000000 +
MO#*10000 + DA*100 + HR.

KXTAU = A number of hours to add to HR in NDATE.
Can he negative.

NDATE]L. ~ Date-time in MOS format returned toicalling
program after KXTAU has been added to HR and
HR,DA,MO, and YR adjusted as necessary so that
O<HR<24.
EXAMPLE: CALL CHNGDT (72123012, 48, NDATE1)
NDATEL is returned as 73010112.

RESTRICTIONS: None.

NONSYSTEM ROUTINES CALLED: None.

STORAGE REQUIREMENTS : 378 hexadecimal bytes ,

LANGUAGE: Tortran IV (H Extended).

LOCATION: On load module DSN=NWS.SDO.TDL.LOAD with member
name OPCHNGDT.

A
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MOS OP NO. 10

M600

PERFORMS SCREENING REGRESSION ANALYSIS

Harry R. Glahn
December 31, 1974

PURPOSE: This screening regression subroutine is designed specifically
for use with the TDL MOS data collection. Screening is
performed in the forward stepwise manner according to the
least squares criterion. Predictors can be binary (cumulative
dummies) and/or continuous. If desired, the predictand(s)
can be divided into categories for probability estimation.
M600 utilizes variable dimensions so that storage requirements

can be altered as needed. A driver DRM600 is available in
source form.

CALL AND EXPLANATION OF DRIVFR DRMGOQ

PROGRAM DEM6OD .
FFBUARY 1974  GLAHN IBM 360/195
PHRPOSE
DRIVER. FNR M600 REGRESSTION SURROUTI
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JSTA(ND3), LOCY(ND3), NAMEY(ND3), LWBANY (ND3), LOCX(ND3), NAMEX(ND3),
LWBANX(ND3), VRBL(ND3), XDATA(ND3) :

ECSP (ND5,

ND6)

As the listing of DRM600 shows, certain variables are equivalenced and
declared REAL*8. A DEFINE FILE statement must be provided:

DEFINE FILE 4 (MAX,ND5,L,K)

where MAX > NEQ-ND6 (50 in example above).

CARD INPUT

Card

Card

Catd order must be followed as given. All integers are right adjusted.

Type 1 -

Format (20A4)

This information is printed to identify output.

|

Type 2

KCYCLE

|

NSTAG

CUTOTF

i

MFORCE

Format (314,F4.4,T4,2%26,24,14,2F8.0,414)

00 indicates model run time of 0000 GMT;
12 indicates model run time of 1200 GMT.

Maximum number of predictors to select.
Maximum of Z20.

Designates type of equation to be derived (see Card Type 5)2
0 = single station equations are derived for all statioms.

> 1-= generalized operator equations are derived for each of
NSTAG groups.

Screening is continued until NST variables have been selected

or until the fraction of the variance of each of the predictand
categories explained by the next variable to be selected is less
then CUTOFF.

Number of predictors to force before screening.

NSTRAT(1), NSTRAT(2) - together hold the variable on which stratification

JSTRAT -

STRATL -

is to be done, in same format as NPRED(1, ) and NPRED(2, ). Use
7000000000 for predictand. Zero = no stratification.
Stratification on a predictor can be done if it comes from either
the predictor or predictand tape.

Time of stratification variable NSTRAT( ), if any. Not used
if NSTRAT( ) = 0 oxr 7000000000,

Lower limit of NSTRAT( ) for stratification. This value
included in sample.



NCTYP( ) -

~99999 and 499999, respectively.

When NCTYP( ) # 0: ¥or k=1, NCAT1-1, binary predictand k

is given the value of 1 if the original variable has a value
< CAT1(k); otherwise, it is given the value of 0, TFor ease
of programming, binary predictand NCATL is set=1l-binary
predictand NCAT1-1, That is, the last two categories add

to unity.

=0 if exclusive predictand categories are desired; otherwise,
cumulative categories will be made (see CAT1( ) above).
NCTYP( ) is not used if NCAT1( ) = 0.

Card Type 5 - Format (12I6)

JSTA( )

Card Type 6

Tars (i,

Card Type 7

TAPS (2,

)

One or more groups of numbers are read which define the stations
to be used in the regression analysis. There are 2 possibilities
depending on the value of NSTAG (Card Type 2, word 3): if

NSTAG = 0, one group will be read and single station equations
developed for each station; if NSTAG > 1, NSTAG groups will be
read and one generalized operator equation developed for each
group. A group terminator is 992999; zeros or blanks can

exist anywhere in the list.

Format (10A8)

- List of predictor tape reel numbers to be used on logical

unit number 1. A blank word is the terminator. The maximum
number of tapes is 8. This list is for printout only; actual
tape selection is made from JCL DD cards.

Format (10A8)

— List of predictand tape reel numbers to be used on logical

unit number 2. A blank word is the terminator. The maximum
number of tapes is 8. This list is for printout only: actual
tape selection is made from JCL DD cards.

Card Type 8 - Format (918)

NDATE( ) -

Input dates are read 9 per card. These are of the form:

2 digits of the vear x 10000 + the number of the month x

100 + the day of the month., These are used to select the
data from the predictor and predictand tapes. They must be
in ascending order. Blank or zero words may be left on the
cards for deleted dates. There must he a 999999 terminator.



NCATF( ) - The category of the predictor. If the predictor was not
categorized, this must be zero. If it was categorized,
a 1 here would refer to the first category (or binary pre-
dictor), etc.

‘Card Type 11 - Format (2011)

Card

Card

Card

TAPE

NPUNCH( )~ NST values are read. The value of NPUNCH (k) should be
1 or 0 denoting whether the equation(s) with k predictors
is or is not to be punched, respectively.

Type 12 - Format (8I1)

JPUNCH( )- As many values are read as these are predictands, including
categories, maximum of 8. JPUNCH(k) should be a 1 or 0
signifying whether the equation(s) for the kth predictand
is or is not to be punched, respectively.

Type 13 - Format (20I1)

NWRITE( )- NST values are read. The value of NWRITE(k) should be 1
or 0 denoting whether the equation(s) with k predictors
is or is not to be written on tape 8, respectively.

Type 14 - Format (8IL)

JWRITE( )- As many values are read as there are predictands, including
categories, maximum of 8. JWRITE(k) should be a 1 or 0
signifying whether the equation(s) for the kth predictand
is or is not to be written on tape 8, respectively.

INPUT

A.

Predictor Tape - Data Set Reference Number 1

This is a 9-track, 1600 BPI, binary mode tape read with subroutine RDX.
The format of the tape is given in "Format of MOS Interpolated Predictor
Tapes-" (See example JCL for DD statement.)

Predictand Tape - Data Set Reference MNumber 2
This is a 9-track, 1600 BPI, hinary mode tape read with subroutine RDYL.

The format of the tape is given in "Format of MOS Predictand Tapes.'
(See example JCL for DD statement.)



Card Type 5 - Format (1216)

Four sets of station numbers are read in, each with a 999999 terminator.
The four sets comnsist of 20, 1, 2, and 1 stations.
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Card Type 6 ~ Format (8A8)
One predictor tape, E10369, is to be used.

T10369
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Card Type 7 - Format (8AB)

One predictand tape, E10370, is to be used,

|
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Card Type 8 - Format (918)

16 dates are to be used.
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Card Type 9 - Format (26,24,14,12,7¥8.0)

Three variables are to be used. The first, the ]18-hr unmodified boundary
layer V wind component forecast by the PF model (see “PE Variable
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OUTPUT: Printout of complete regression analysis, summary statistics,
and/or diagnostic information is mostly self explanatory.
Regression equations, .if punched or written to tape, will be in
the format used in the MOS system,

RESTRICTIONS: LABELED COMMON block BLOCK4 is used., Other restrictions are
noted above.

NONSYSTEM ROUTINES CALLED: RDX, RDY1, RDY2, RDY3, RDXY, ORDERP, GHNGDT,
SUMRY, THROUT, XFFR, XPROD, YCMPUT, YXCMPT, SAVREC, YUNPKR,
RDLIST, RDAUX, WRAUX, AND W3ATO1.

STORAGE REQUIREMFNTS: Depends on dimensions furnished by DRM600. The
example DRM600 shown requires 384K bytes.

LANGUAGE: Fortran IV (H Extended).

LOCATION: M600 is on load module DSN=NWS,SDO.TDL.LOAD with member mname
OPM600. All subroutines are provided on load modules (see
example JCL) except YCMPUT and YXCMPT, which are for special
applications and must be provided by the user only if needed.
See Card Types 4 and 9 for explanations of use of YCMPUT and
YXCMPT. W3AIOLl is on load module DSN=NWS.INMC.TEST.LOAD with
member name W3AT0l. Others are on load module DSN=NWS.SDO.TDL.
LOAD with member names the same as subroutine names with a
prefix of "OP". For instance RDY¥ hae membor nume OPRDX.

1




MOS OP NO. 11

RDLIST
READS A SET OF DATA CARDS

George W. Hollenbaugh
Harry R. Glahn
October 20, 1974

PURPOSE: This routine reads from cards, according to a given format,
a set of data for use by a calling program. The cards are
read one at a time into a temporary array and each word
checked for the terminator before saving the element in a
permanent named array. Blank or zero words may be left on
the cards for deleted elements which will be ignored if the
terminator is not zero or blank., An extra card will be |
necessary for the terminator if the last card of the card
set is filled.

CALL AND EXPLANATTON OF FORMAL PARAMETERS:

DIMENSION JV( ), MP( )

CALL RDLIST (JV,NV,MP,NP,MA,NN,MT)

Array in which data will be returned.

-‘]_'-'\I -
NV - Size of array JV.
MP - Temporary array.
NP - Size of temporary array MP. Must equal the number of words per card.
MA - Contains format of data--maximum of 8 characters.
NN - Count of elements returned in array JV.
MI - Terminator.
EXAMPLE:

DIMENSION IDATES(365),1TEMP(9)
CALL RDLIST(IDATES,365,ITEMP,9,811(918) ,NCAS,999999)

Cards are read one at a time, 9 items per card, with FORMAT (918)
until the terminator 999999 is reached. Blanks and zeros are omitted
and the data, sans terminator, are placed into IDATES( ). A maximum



MOS OP NO. 12

M505

CHECKS MOS ASHEVILLE DATA

George W. Hollenbaugh

January 22, 1975

PURPOSE: The National Climatic Center compiles a monthly summary of

weather observations for selected stations and puts these
reports on magnetic tape in a format requested by TDL. The
purpose of this program is to check the observations for each
station by means of a combination automatic-manual procedure
and put the data into a form described in "Format of MOS
Predictand Tapes."

INPUT:

CARD

Card

Card

Card

Card order must be followed as given. All integers are right adjusted.

Type 1 — Format (514)

NDAY - Total number of days on the tape to be processed.

NOUY - TWNon-zero if a binary packed data tape is to be written.

MATX - Non-zero if a 2-dimensional matrix of stations and parameters

is to be printed. The count is the number of times the
parameter was reported as missing.

NSTANS - Total number of stations to be used.
LSTRCD - Non-zero if each processed report is to be printed.
Type 2 - Format (4X,15,30X,5A4,1X,14)

NSTANS cards are read here, each of the formn:

LSTANS( ) - 5-digit climatological (WBAN) number of station to be
used.
NAMEY( ,J),J=1,5 = 20 character description (station name) of

LSTANS ( ).

LOCSTA( ) — Station areca code, where: l=conterminuous U.S., 2=Alaska,
3=Hawaii, and 4=Puerto Rico.

Type 3 - Format (14,4X,I8)

NDAY cards, followed by appropriate cards of Type 4, are read here,




Card Type 2 - Format (4X,I5,30X,5A4,1X,14)

Card

Card

FLG 03103 v L AGETARES ARTZ 7 T g
] 3830 AT TR R O D AT (D) IS IR N D CE Y B0 ¥ X XA LK XTI

255 station directory cards are read but only the first is shown.
This list will be printed for your convenience.

Type 3 - Format (14,4X,18)

2 74100103

rev LT T e T Comep s e - EERCETCN TP TS T kP S LA TRPrTCes] e AT AT e I_‘ Mg T ORI PrRTY l-..t-l_-‘_ R
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'3 adjustments are to be made to the data for date 741001. Thirty-

one of these adjustment and date-time cards are read but only the
first is shown.

Type 4 - Format (53A1,11X,2I4)
63163?41301UE»——S15QEEU953ﬂGﬁﬁdEﬁEEﬁBE&4GGUUEE?LE9GEﬁ i i
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The station report of Flagstaff, Ariz. (WBAN No. 03103) for date-
tima 74100106 ic to he eorrected. Tts position *n the 1ist is

first.

251374100115 4 2
CNERERD BN ENCCATND EXCNUIRD R R T (N I (e A TR (O BEies PRt R S ORI i
The station report of Macon, Ga. (WBAN No. 03813) for date-time

7410015 is to be deleted. It turns out that duplicate reports

exist for the station and date-time, and the one out of position

must be ignored. The position of the duplicate report is fourth.

Note that only the station number and date-time need be punched

for the report.

03856741001 2420339 & Z
THERER) EXCRN) ENERINE (T ?ﬁé]ﬂﬂ?ﬂ%ﬂﬁdfﬁﬂf””*kGﬂﬂhﬁyfﬁiﬂHlﬁfﬂﬁﬁﬁﬁﬁﬂﬁfwﬁwbl*%

The station report of Huntsville, Ala. (WBAN No. 03856) for date-
time 74100124 is to be inserted. The station was mistakenly omitted
from the list. Its position is sixth. Since no information is

readily available, 9's are punched on the card for missing data.



EXAMPLE JCL:

//WBM505 JOB (WE20008C294042C+GRAMX) yHOLLENBAUGH,CLASS=C+REGION=150K
i EXEC PROC=NFORXLG
//LKFDARLIB DD DSN=NWS.SDO.TOL.LOAD,DISP=SHR
//LKED«SYSIN DD *
INCLUDE ARLIR(OPM505+0PRDASHyOPWRTKT 4OPYPKR)

/%

ENTRY MAIN
//GOFTO1F001
/7
//
//GOFTO2F0O01L
L
1#

//GOSYSIN

(INPUT CARDS)

i

/7

DD DSN=ADATAVOL=SER=PWO25UNIT=TAPETyLAREL=(,BLPs+sIN),
DCB=(DEN=14RECFM=FBLRECL=534BLXSIZE=3392,TRTCH=ET),
DISP=(0OLD+KEEP)

DD DSN=YDATA.VOL=SER=E1179T,UNIT=TAPEG.LARBEL=(45L+y0UT),
DCR=(DEN=34RECFM=VSsLRECL=5644,RLKSIZF=5648),
DISP=(NEW,KEEPR)

PO ==




MOS OP NO. 13

M510

STACKS MOS PREDICTAND DATA

George W. Hollenbaugh
1 November 8, 1974

PURPOSE: The predictand data, after being error—checked, for any given
month, resides on a magnetic tape in packed form. This
routine reads each of the data tapes for several months, and
in turn, stacks the records onto one tape.

CARD INPUT:

Card order must be followed as given. All integers are right adjusted.
Card Type 1 - Format (I4,1714)

NTAPS - Number of input tapes to be used--maximum of 17.

IFLAG(J),J=1,NTAPS - Indicates what is written on the output tape
when the end of input tape J is reached. 0 = no dummy
tecord written when end of input tape is reached. 1 = dummy
record written. If another input tape is used, the dummy
record will be followed by header records. If there are no
more input tapes, an EOF is written.

TAPE INPUT: Predictand tape — Data Set Reference Number 1
9-track, 1600 bpi, binary mode tapes are read with the asychronous
FORTRAN READ statement. FEach tape contains one month of packed
data preceeded by seven header records. See "Format of MOS

Predictand Tapes."

TAPE OUTPUT: Stacked Predictand tape — Data Set Reference Number 2

A 9-track, 1600 bpi, binary mode tape is written with the
asychronous FORTRAN WRITE statement. Each tape contains only
one file of data (one data set); however it may contain more
than one "pseudo file," See "TFormat of MOS Predictand Tapes."

PRINTOUY: The printout will contain selected information read from data
cards described above. Also a list of dates will be printed
for which data are saved.




EXAMPLE JCL:

//WBMS10  JOB (WE20008C294042C + GRAMX ) s HOLLENBAUGH, CLASS=C,REGION=155K
// FXEC PROC=NFDRXLG
//LKEDLARLIB DD DSN=NWS.SD0WTOL «LOAD S DISP=SHR
//LKED.SYSIN DD %

INCLUDE ARLIB(OPM510,0PCOPYI OPCOPYH,0PCOPYD,0PPATCH)
/%

ENTRY MATN
//GDFTOLFOOL DD DSN=YDATA,VOL=SER=E11660,UNIT=TAPEY,LABEL=(,SL,IN),
/7 DISP=(0LDKEEP) _
//G0.FTOLF002 DD DSN=YDATA,VOL=SER=E11661,UNIT=TAPEG,LABEL=(,5Ly,1IN),
/1 DISP=(OLDKEEP)
//GU.FTOZFOOI DD DSN=YDATAVOL=SER=E11662sUNIT=TAPEY,LABEL=(4SL,+0UT),

/Y DCB=(DEN=3,RFCFM=VS,LRECL=5644+BLKSIZE=5648),
// DISP=(NEW.KEEP)
//GOLSYSIN DD =%

(INPUT CARD)

St
N -

/7



MOS OP NO. 14

M515

SORTS MOS PREDICTAND TAPES

George W. Hollenbaugh
November 11, 1974

To stratify by hours and season data records taken from MOS

PURPOSE:
system predictand tapes for use with MOS system programs.
CARD INPUT:
Card order must be followed as given. All integers are right
adjusted.
Card Type 1 — Format (I4,1714)
NTAPS - Number of iuput tapes to be used--maximum of 17.
EEQQ(J).J=1,NTAPS - Tndicates what is written on the outpult tape
when the end of input tape J is reached. 0 = no dummy
record written when end of input tape is reached.
1 = dummy record written. If another input tape is
used, the dummy record will be followed by header
records. If there are no more input tapes, an EOF
is written.
Card Type 2 - Format (214,2(2X14),2(2XI6))

TOURL - Predictand data are to be saved on tape for hour
TOURI.

TOUR2 - Predictand data are to be saved on tape for hour
TOURZ.

IBMAD - Beginning month and day in the form month X 100 + day

of seasonal data to be saved.

TEMAD ~  Ending month and day in the form month X 100 + day
of scasonal data to be saved.

IBDAT " —= Beginning date in the form year X 10000 + month X 100
+ day which to start saving the data.

IEDAT - Ending date in the form year X 10000 + month X 100
4+ day to be the last record of saved data.




COMMENTS AND RESTRICTIONS:

IOURL and TOUR2 cannot both be zero. Note from "Format of MOS
Predictand Tapes" that 0000 GMT for, say, November 1 is identified
as hour 24 on October 31.

If only one hour of sorted data is desired, say hour 12, it is
immaterial if IOURL be left blank and IOUR2 = 12 or IOURI = 12
and IOUR2 is left blank.

If two hours of sorted data are desired, say 6 and 18, it is
immaterial if TOUR1 = 18 and IOUR2 = 6 or IOURLl = 6 and IOUR2 = 18.

The data for hour 6 will be followed by the data for hour 18 for
each day.

If TOURL and IOUR2 are equal, say hour 24, the data are saved
only once.

IBMAD and IEMAD can be interpreted as describing seasonal data
"from IBMAD = 0401 thru IEMAD = 0930" or "from IBMAD = 1001 thru
IEMAD = 0331" or yearly data "from IBMAD = 0101 thru 1231."

No more than 17 predictand tapes can be read per run.

Only 1 sorted predictand tape can be written per run.

PEATMOS data exists for hours 6, 12, 18, and 24 GMT. MOS data
exists for hours 3, 6, 9, 12, 15, 18, 21, and 24 GMT. Therefore,
do not expect to obtain PEATMOS sorted data for hours 3, 9, 15,

and 21 GMT because it is not available.

NONSYSTEM ROUTINES CALLED: RDJ, WTY and PATCH.

STORAGE REQUIREMENTS: 200K is sufficient.

LANGUACGE: FORTRAN IV (H Extended Plus).

LOCATION: Exists on load module DSN=NWS.SDO,TDL.LOAD with member name OPM515.



MOS OP NO. 15

M630
MOS BIAS PROGRAM
George W. Hollenbaugh

Harry R. Glahn
November 20, 1974

PURPOSE: To compute the conditional relative frequency of specified

CARD

categories of a variable taken from a MOS predictand tape as
a function of categories of a variable taken from a MOS predictor
tape.

INPUT:

Card

Card

Card

Card order must be followed as given. All integers are right adjusted.

Type 1 - Format (3I4,2F8.0,2XA2)

MYTAU ~ Predictand projection time in hours. Actual predictand
times are NDATE( ) -+ MYTAU.

NPOS ~ Column within the predictand matrix where the observations
reside that are to be matched with the forecasts. See
"predictand Data Matrix Description."

KCYCLE — 00 indicates model run time of 0000 GMT.
12 indicates model run time of 1200 GMT.

CAT(J),J=1,2 - Limits for categorizing the predictand. The number of
limits to be read must be 2.

NGO - LE (or GE) for relative frequencies equal to or less than

(equal to or greater than) CAT( ).
Type 2 — Format (1216)

JSTA( ) — 5-digit climatological (WBAN) numbers of stations to be used
in the analysis. Blank words may be left on the cards for
deletions. The terminator is a 999999 word.

Type 3 — Format (918)

NDATE( ) - Dates in ascending order. They must appear in the form
year X 10000 + month X 100 -+ day. Blank words may be left
on the cards for deletions. The terminator is a 999999
word.



TAPTS

INPUT:

A. Predictor tape - Data Set Reference Number 1
9-track, 1600 bpi, binary mode tape, read with subroutine RDX.
Format of the tape is given in "Format of MOS Interpolated Predictor
Tapes." (See example JCL for DD statement.)

B. Predictand tape - Data Set Reference Number 2

9-track, 1600 bpi, binary mode tape, read with subroutine RDYL1.

Format of the tape is given in "Format of MOS Predictand Tapes."
(See example JCL for DD statement.)

PRINTOUT :

The primary output will consist of the relative frequency of each of

2 predictand categories for each of 3 predictor categories for each
station in JSTA( ). These relative frequencies will be listed by station
and can be plotted on maps if desired (see IMAPS( )). Also, selected
information read from the data cards will be printed.

EXAMPLE INPUT CARDS:

Card Type 1 - Format (314,2F8.0,2¥A2)

Card

Card

ok ik -0

it i1
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The predictand (12-hr precipitation amount) is in column 15 of the data
matrix; a projection of 24 hours is desired from the run time of 0000 GMT.
The two predictand categorics are defined such that the first (sccond)
category will be composed of those cases having a 12-24 hour precipitation
amount greater than or equal to .009 (.5) inches.

Type 2 - Format (1216)

HEEOE ORRYE ORS1E O 6 ORR50 03I G3ATE Gi3ET
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These are the numbers that define the stations to be used. The terminator
is 999999, Zero or blank words can exist anywhere in the list.

Type 3 - Tormat (918)

eI VEILN

[z 3l ¢ 2 aJswn Blow e efy Wiy

These are the eight dates for which the conditional relative frequency
will be computed. The terminator is 999999. Zero or blank words can
exist anywhere in the list.
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COMMENTS AND RESTRICTILIONS:

NPOS must be in the range of 1 thru 18,

No more than 9 predictor tapes can be used at any one time.
No more than 9 predictand tapes can be used at any one time.
The maximum number of JSTA's is 260.

The maximum number of NDATE's is 1008.

NONSYSTEM ROUTINES CALLED: RDY1l, RDY2, RDY3, RDXY, CHNGDT, YUNPKR, RDX, RDLIST,
MAPS and W3AIOL.

STORAGE REQUIREMENTS: 225K is sufficient.

LANGUAGE: TFORTRAN IV (H Extended Plus).

LOCATION: M630 exists on load module DEN=NWS.SDO. TDL.LOAD with member
name OPM630; all subroutines except W3AIOl are on the same
module with member names the same as the subroutine names
with a prefix of "OP". W3AIOL is on the load module DSN=NWS.
NMC. TEST.LOAD (see example JCL).



PURPOSE:

CALL AND

MOS OP NO. 16

MAPS

PLOTS NUMERIC VALULS ON A U.S. MAP

Frederick Marshall
November 18, 1974

This subroutine is designed to plot single numeric values in

the range -999 to 999 at any location in the conterminous U.S.,
southern Canada, and northern Mexico. Locations can be specified
by latitude and longitude, x and y coordinates, or WBAN numbers.

EXPLANATION OF FORMAL PARAMETERS:

NSTA

FLAT( )

FLON( )

IDATAC )

LOC

NBK

DIMENSION FLAT( ), FLON( ), IDATA( )

CALL MAPS (NSTA,FLAT,FLON, IDATA,LOC,NBK)

EXAMPLE 1 :

!

Number of stations for which values are to be plotted.
(INTEGER*4)

Array containing WBAN numbers (INTEGER*4), latitudes
(REAL*4), or x coordinates (REAL*4), depending,
respectively, on whether LOC = 0, 1, or 2 (see LOC below).

Array contining dummy values, longitudes (REAL*4),

or y coordinates (REAL*4), depending, respectively, on
whether LOC = 0, 1, or 2. Order of values in FLON( )
must correspond to order in FLAT( ).

Array containing numeric values to be plotted. (INTEGER®4)

Type of station location used, where: 0 = WBAN numbers,
1 = latitude and longitude in degrees and hundredths,
and 2 = x and y coordinates in terms of the grid where
(1,1) respectively is the lower left hand corner of the
grid.

Map background desired, where: 0 = none, 1 = U.S,
-outline only, and 2 = U.S., and state outlines.

DIMFNSION TFLAT(267),FLON(267),IDATA(267)
CALL MAPS (267, FLAT,FLON, IDATA,1,1)

T T na—



PURPOSE:

MOS OP NO. 17

M300

MERGES TWO MOS INTERPOLATED PREDICTOR TAPES

Frank T. Globokar
Sept. 1, 1974
December 31, 1974 (Rev.)

Subroutine merges two files of MOS interpolated predictor

data onto a single file. Dates on each of the input files,

TAPE1 and TAPE2, must be ordered. Output on file TAPE3 will also
be ordered by date. All data are in the format described in
"Format of MOS Interpolated Predictor Tapes," Typically, one
input file will have been prepared by program M200 and will
contain data from one model. The other input file will have

been prepared by M200 and will contain data from a different
model. M300 uses variable dimensions so that storage requirements
can be altered as needed. A driver DRM300 is available in source
form.

CALL AND EXPLANATION OF DRIVER DRM300

A list of DRM300 follows:

5 PROGRAM DRM300

(o PURPOSE o

C DRIVER FOR M300 MERGING SURROUTINE

G LET ND1 = NUMBER GREATER OR EQUAL TO THE NUMBER OF STATION:

i USED IN M200 INTERPOLATION PROGRAM.

> ND2 = NUMBER GREATER OR EQUAL TO THE SUM OF PREDICTORS ON

e TAPES T0 BE MERCED

s DIMENSION NAMEX(RDI,5), LUBANX (D1 ), LUBANY (ND1) , TDATA (ND1)

' DIMERSION IPRED(ND?,7),KPRED(ND2, 7) ,NPRED(ND2, 7)

CHAFAXUSING DISCRIPTION ABOVE, THE USER NUST SUPPLY NEXT 4 CARDS.
DIMERS10H NAMEX(260,5) ,LMBANX (260) , LNBANY (260) , IDATA (260)
DIMENSLON TPRED (400, /), KPRED (400, 7) ,NPRED (400, 7)

DATA ND1/260/

DATA ND2/400/

CALL N300 (NAMEX, LWBANX, LWBANY , TDATA, 1PRED, KPRED, NPRED, NDT , ND2)
STOP

END

In DRM300, 2 variables are given values in DATA statements. These arc:

AD1

ND2

— Set >the number of stations used in both runs of M200
interpolation programs. For consistency among MOS programs,
- use NDL = 260 unless a larger number is actually needed.

= Set > the total number of predictors on the two tapes to be
merged.




TAPE OUTPUT: Data Set Reference Number 3

This is also a 9-track, 1600 bpi, binary mode tape written with the
ASYNCHRONOUS WRITE statement. The order of fields on tape 3 is by
date. All fields (for a particular date) from tape 1 will appear
first, followed by all fields on tape 2. Also, for a particular
date, the order of fields on tapes 1 and 2 will be maintained on
tape 3. Only matching dates will be saved on tape 3. The cycle
time on the output tape will correspond to the cycle time of the
model on tape 1. This feature is primarily for merging 06Z (18Z)
SUM runs with 00Z (12Z) PE and Trajectory runs. The 06Z SUM will
become 00Z, but the projections (taus) will not be modified. That
is, a SUM tau of 6 will verify at 127, while a PE tau of 6 will
verify at 06Z. This procedure is necessary for certain analysis
programs, such as M600, to run properly.

EXAMPLE, INPUT CARDS:

Card Type 1 — Tormat (20A4)

TEST OF TJ Anl LFM MERGE

[ 30 il W T TR R i T

i
L

5 O D

A
Ex b Ry b |

Card Type 2 - TFormat (214)

frey -
Wi bl - o - e o ——
ol et el

e R A F AL 4 s Al
(7l 2 85 0 T R i 7 T A e 5 S v 3 el € e A s s A R B S A

The cyecle time of both models is the same and the matching dates will
be punched.

Card Type 3 - TFormat (9A8)

" 1 s 4 LS ST T PSR P Py Fon g | |_J|..-.
Ry LA PR L S A ] LRI

Two input tapes, E11111 and E12222, are to be used on Data Set Reference
Number 1.

Card Type 4 - Format (9A8)

B T S = O e

SR DA NSNS WO K A, EEEER AL 2L L
Two input tapes E15555 and E16666, arc to be ueed on Data Set Reference

Number 2.

Card Type 5 - Format (9A8)
Eiigiz FEiimyy Etidlsd E11915

| [SEREN SO A

Four output tapes, E11212, E11313, E11414 and £11515, arc provided
for output on Data Set Reference Number Fy

3

A P i eyt Ty b
e g - R —— e Tttt £ e L o e T )
R :‘.]:..' i (-:i.'l W ':i'.'b i .'a] KO ‘.'Ill ) "I"':.I' U LU ,-[.. L I Rl I vt By Im 1 e 4F i 100 e
Sty kit e WS e SR e i e . o7 — —_

-




EXAMPLE JCL:

JAMGRAT AR B ONGSE 20400 ] Dol ARC) Val DA T,
L7 BERFNR22000 o] Tokzh o MSELEVEL=(T 4 1)
/7 FREL AR REL B n e IR T (3L)
AAUICUI My T D S nll S Sk by g LA g 1] Sides Siine
JALSENCSYS TR i
PRI LH MY T b A0
FRTEY AT
/o
AN LSy STm

(DRIVER DRM300)
/ )

AAGIVGETOTEORY O DEN=XOAT AL SE= (OLD o KEFP oKERM Y D0 I=TAPEY,
POV W R o R O ER BT IV At I |. SETE11 ) .

£/ NWOR=(MECRu=ys ) QFCL =0l ub L KSTZF=R200, 1Fh=9)
AAGOLELDINN02 L BRU=XDATA L SP= UL DG KEF P KEEE) UM T T=TAPEY
L7 Lakl=1 1, S o TY JUIL s SFRsi ) Y28y,

Lif HC“:{RﬁﬂhﬂzwaquEnL:Hlum.m|quzﬁvﬁyun,nrwzgf

L/ TOZEON] [ OSHEXOATE s IS0 (LD TP g HEFR) e 1T =TARPEY.
P LA =T SL oo T QWL = G s D

£ DRSO - suk ol RECL =R us . Sl STRESHAIN . DEN=23)
FATTLFTOZ002 DH DSR=XNATA O] SE= (LD KEF @ REER ) o (0T T APy,
L LanEL =018 oy InY VN =Sli=t ) ahkh,

F0 DORS(RECEE =S RECL =R v o HLKST2E=8200, DEH=3)

PG TOREOCT I anSh 0B A de | ssfom (0% 00 @ FFRY 00T = | Vi,
// R T - i QPR S P 3 1 T WL PSS =] 1Y

£ DR ROl S G B0 s 0 Vg LGS 7 P sl i s W)

SO DAL Dby AR OA LA w1 ] Ses (R0 ) F Py REFRY 10 1= L AEEY,
L4 LARPL 200 GG I 00 ) I T e 1 1T 5,

A4 R LR e s G et ) s AL ST 2] S, it 5 )

AL T AR A% 0 SR d0A Ta oI ] S L a MR S p g F Ry o0 B T AE
£ D ABFEST Ta st ol b1 SMI 250 emin ] TA T4

r/ PRSP REGH w85l b i) s LIS Als satoadify g0l ey

LE e ETORID A D SR E 08 T h e Sk (i g 0er P g L )l ] s A b,
AV T P S IR I T P VAT = R =N (IS [0 e

A DRSS (RO SV SO RECL s T S s ALRS T 2L =8 200 ¢ D=8 ) "

JAUTLSY ST iy =

(DATA CARDS)



MOS OP NO. 18

M200PE,M2007.7,M200LM, M2G0SM, M200BL

INTERPOLATES TO STATIONS FROM MOS GRID-POINT TAPLS

Frank T. Globokar

August 1, 1974

December 31, 1974 (Rev.)
PURPOSE: The objectives of the interpolating and abstracting subroutines
are to interpolate from grid-point data fields on MOS tapes to
designated stations or locations, and to perform, through sub-
routine OPTION and other user-provided subroutines, computations
of new variables. The basic grid tapes contain data from the
PE, TJ, LFM, SUM, or PBL models.

Each record from the
and a value for each
Grid-Point Predictor

grid tapes includes
grid point (packed).

a 12-words

NMC identifier

(See "Format of MOS

Tapes'.)

The data for a selected day are

read from the tape and saved in memory.

At this point, the data

fields aic available for retrieval for computations necessary to
computing other fields from the existing fields if that is desired.
Interpolation to the designated stations is performed on all the
intended fields and values saved on the output tape. M2Z00 utilizes
variable dimensions so that storage requirements can be altered

as needed. A driver DRMZ00 is available in source form.

DRIVER DRM200

CALL AND EXPLANATION OF

L Pad e vl 0 e
s RUR P
{_’, P Jafe-p }|n AL Y Vi AT A e St L s
l:_. T-i1s R T PR T o b = 0 il St g | e e}
SUFE (T e 1.1 A F Azt LAY B - TR o
(. D L e L AL e O SR IR o = L o ] Rl
CooLEL wi = g G n e 2 P AL T T il IS R I e foad sy
[ [T P PR Y T s Satehhit o gab Pk b H b | Y | i BIE e
L U PEEIRTC s ey A,
. NI = ) e bas L PR (RO SR A I B
[.' T4 a1 e | Frvitdeng e ag &1 1y
(. R LCR 1 R 1 R A 0% Y U O S Y TR O AR
L VO RO S0 E Rl A T
% BRI o A L O ST e PN Tl bl ke ST At w
L YOUE Bl TR b AL T g
C Ny = g3 '
L. T AR N | i\a\a’[ll?. R
{; V] b s SRR
{s R SR SR SRR I 1 RS 08 (IR T o O RTS8 B -: .}.rr{ul.l..ut I
s H'r.|'|-'il’\}.f|l"l“'l.Ilf'-l‘-I.I.}{ 1 [ N T i T
(. {I‘Jtll'}*}.-l { RS o P bt o '»i ||wj St ) g
(. ) TROMIYAY (Ao g o WA B oo (-t 1 % i v iln«j
(gt A ) MR o CARNDY '-'._-||11|_l_~ L0 T B R nll |'|| (LA CR TG R N AR ST 5.5 [ TR
NS e s avd | 24 i)
VMRS [ f A [ Za4)
TCENSTO B2 00 6 ) o G200l o bl 200 ) g o7 { 200t 1-' G S ARTR
1 hu{’hu!.wli/ru}.Tllffﬂ\-iII/!n!.i-Iﬂh-].Lliz: Viwi s vt by
:/ MCE2GDY s 24T 80 P o T I 3 B o T T (NPT TO i A s S O SR UEl i | bt Yo
3 N L2 60 W 200 I.r L I P et ST I G B S |
[ THEE O Gt BRI (Y h e By SEALEwl=m ] D0k s G Greeliiie,
L8 A N E U wniuur{znj-llxlt )
FOUTY ROy (AT Y e b sT01))
L & B R S R ST AN O I AT O b o | .'--:I_ | 1.‘\(]'1'!-{F-i{f!.l'”i!]!.
1 (YL Ywe st DY Sl 2 i
EH“HHUfFI|1V]/”Hﬁﬂﬂ.rin‘|.“ifll.l‘h}v
Cooomneias NATA STA Ll TS b PHI,IH%,bHﬁ LA I O R OR RT W
P LA i) /) /
NDATN 1AL 20000
DAT A Myt f 2ev 4/
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FOAT L2700
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In DRM200, 3 variables are given values in DATA statements. These are:

ND1 - Set > the number of predictor fields identified in Card
Type 4 described in "Card Input" below: for the PE model
ND1 should be > the number of predictor fields +4 (90 in
example above).

D3 - Set > the number of stations (or points) in card type 8 for
which interpolation is done (260 in example above.)

ND4 - Set ND3 + 3 (263 in example above.)
Also in DRM200, 27 variables are given constant dimensions. These dimensions

must agree with the values of the variables NDL, ND3, and ND4 as shown
below:

ISAV (ND2,ND1)

AA (ND4)

BB (ND3,4)

€€ (D3), DD(ND3), EE(ND3), FF(ND3), GG(ND3), HH(ND3),II(ND3), JJ(ND3),
KK(ND3), LL(ND3), MM(ND3), NN(ND3), 00(ND3), PP(ND3), QQ(ND3), RR(ND3) ,
SS(ND3), TT(ND3), UU(ND3), VV(ND3), WW(ND3), XX(ND3), YY(ND3).

The first dimension of ISAV( , ), ND2, must be given a value as indicated
in the table below:

Model Being Used Subroutine called ND2 IMOD (card type 2)
PE M200PE 176 0
Trajectory M200TJ 123 1
LFM M200LM 384 2
SUM M2008M 1272 3
PBL M200LL 384 4

Statement 107 in DRM200 must call the appropriate subroutine as indicated
in the table above.

As the listing of DRM200 shows, certain variables are cquivalenced and used
in common block BLOCK1. The 9 input card Lypes required arc deseribed below.
The first two are read by DRM200 and the last 7 by the subroutine being used.

CARD INPUT:

Card order must be followed as given. All integers are right
adjusted.

Card Type 1 - Format (20A4)

NATURE( ) - This information is printed to identify output
(one card),




5 = This field is a computed field not available on basic
grid tapes; it is used to compute additional computed
fields, Interpolation of original computed field not
saved.

6 = Signifies values are to be read from cards for specific
stations (see card type 9). An example would be station
elevations.

LABEL( ,5), LABEL( ,6), LABEL( ,7), LABEL( ,8) - 15-character field
used to identify data. Not needed for basic fields
(i.e. if processing indicator LABEL ( ,4) is a 1, 3,
or if field is a smoothed basic field).

Fields may be punched 1 or 2 per card. A completely blank card
acts as a terminator and signifies the end of card type 4. The
order . of fields in card type 4 is the order that they will appear
on the output tape. This order need not be the same as the order
on the input tapes.

Card Type 5 - Format (70I1)

NB( ) ~ Map output designators, one for each field identified
in card type 4 and in that same order. A non-zero
entry nroduces a contoursd grid mop for cach date
in IDATE( ), unless predictor is a computed field for
which no scaling and contouring constants exist in
the program; in the latter case, see Frank Glocbokar.

Card Type 6 - Format (9A8)

ITAPS( ) - List of grid-point input tape reel numbers to be used
on data set reference number 1. A blank word is the
terminator. The maximum number of tapes is 36. A

blank card is necessary if the list of tapes terminates

in columns 65-72 except when exactly 36 are used, no blank
card is necessary. This list is for printout only;

actual tape selection is made from JCL DD cards.

Card Type 7 -~ Format (9A8)

KTAPS( ) = List of output tape reel numbers to be used on Jqata set
. reference number 2. A blauk word is the terminator. The
maximum number of tapes is 18. A blank card is
necessary if the list of tapes terminates in column 65-72,
This list is for printout only; actual tape selection
is made from JCL DD cards.




TAPE

TAPE

INPUT =~ .Data Set Reference Number 1

Basic grid-point tape., This 1s a 9 track, 1600 BPI, binary mode
tape read with the FORTRAN READ statement. Format of tape is
given in "Format of MOS Grid-Point Predictor Tapes."

OUTPUT - Data Set Reference Number 2

Interpolated station data. This is a 9 track, 1600 BPI, binary mode
tape written with the FORTRAN WRITE statement. Format of the
tape is given in "Format of MOS Interpolated Predictor Tapes."

EXAMPLE INPUT CARDS

Card

Card

Card

Card

Type 1 - Format (20A4)

These 70 characters identify the output.

 TEST DF TERJECID
{_I__?__ﬁ :"n"r';] 1wt ]l -_J'—._Eﬁ_;_ll JTE

oy ARTERFOLATION PROGRAN

i ET R T B ".'].".' FREIEEA SROEAL B

Type 2 ~Format (I8,3I4)

Output tape will be skipped until positioned after day 721030 (October
30, 1972). 'The run time of the model is 12Z. Interpolation will be
done on fields from the trajectory model. Up to 3 days will be skipped
because of missing data or parity errors before program halts.

PEACED 2 1 3 | |
| N NS E O (LT ) K ) e B T NI R AT N § S el e W] 1G]

Type 3 = Format (9(2X,16)

11 dates are to be used.

TEII01 721108 PEI103 721104
RN ERUN Y TN o GRS R S X EEE

PRLILY 7RilE0 persEd g9vssy .
NERENE] RN PAEEATE N AT KNI BEE :

yeliin

PP =aretrieen Pre it g
] "I;"ﬂf"lf..'_".hrhﬁﬂ

A EE R R R ] e e ) EZEETE, DTS R G [ AT BN GRS DO

Type 4 - Format (2(lx,26,34,13,1X,II,JK,4A4,7X))

Fields to be used by program, 1 or 2 to a card. The first field
2310200001 24, with indicator 1, is a basic field and will be used

in computation but not saved on tape. TField 2310200101 24, with
indicator 2, is a computed field. The eighth digit, a 1, indicates

this field is a 5 pt. smoothed field of the 2310200001 24, the first
field. Since the first field is a basic field, the program will perform

the smoothing without calling a subroutine from OPTION. Tield 3333330001

00,




Card Type 8 - Format (R3,1X,I5,2X,r3.0,1X,¥2.0,1X,F3.0,1X,¥2.0,15X, 5A4,15)

Interpolation will be done for these 7 stations, The 1 in column
64 will be ignored in all cases except for the PE in which case it
is referenced to determine which PE grid is being used,

FLG 03103 7 25 08 111740, o FLAGETAFFs RRIZ ™ 7777 177
li‘lm’__‘!'_} '.‘.:" !'!'.’.",_’_'1.!. B R -l I 1” DR ;*1 B ERES T 1ar .\y"[\r R G 5lﬂmu R
AOT 03E20 22 22 8l E ALGUS TAHUH i

r :_]-. ¥ ! nt |r||__]_1 N (DT = EWIE) :J'iti{-m_mj_l.hl;jr‘_:i'__l.;._”__l T | sl e i s u]n.r.u[: |a 1 6. 7 M |M :!Ir-.’?g
HIY 03556 34 42 86 35 HUHTSV!LLE! aLA

}&!._I_._lﬁ_.l_-l_i.lrl_I‘[-_I:'!UH‘ 2 (DGR EY R T IR0 DR (D) AR T I SR T ]_m_' X008 DR |
QW OEmE? a7 FOr uﬁr TE“

| R DN DTN (TN N MR T R B R "“_Ui" & TS T CEE e O AL B et |
FIY 1EEEs o6 25 81 52 1 -

| R }Tl [E0EE “-':..3-,.11 wo A ‘J- T P [ RS o PSR [T [ :Wn n?]
Hak 14751 ° 40 13 1

[ i e DR PR T TR I B R TS TS TS [ PR K|
ACE 14756 41 15 70 U4 : HHHT”L”ETﬂ Y 1

| I PR ORI GRS (R R T s*t*J"qu__‘iTu_?—ruTr- o] dmd] & sfiwy TRCR CRL o I P S s IR

| DD EEES D O (T R S LT RS T ER l:.nanlh-..’ S S PR R O T T e D

FREE EEEH DR P S

———y

Card Type 9
Card set 1 ~ Format (Z26,24,13)

The predictor in card type 4 with indicator 6 which has data

g | » - 1 .
Luriuwainy 2l calu bel 2

T

SJARERZFO001 00

CRE T ECREATN CACENTICE (NS UL 60 EOIE) EOEVEAD RTINY (R Mt DR (i ST SRS (D s SOEN CRTR S

Card Set 2 ~ Format (4(3X,I15,2%,110.0))

The station numbers and corresponding values at thouse stations of above
predictor.

Kl £,

7. ek \_.l’: Foa .
A A S T S Gl o L (RUER G0

D RN LR - sy
14764 10, 11. 14“:5 : 13, 3y 10,
R 0 M it PROE) EEE Ot ST TR (A TLLND

R P s
[i.—;ﬁ]_n?'ﬂTTTTT'[z-E: [P Efﬂw“:'ﬁ‘_f_._r SRR TR

Y R AT IR U1 SRt s ST PR VA VAT

OUTPUT: A listing of station , fields, and dates for which interpolations
are made.

RESTRICTIONS: LABELLD COMMON BLOCEL thru BLOCK9, BLOCKA, and BLOCKB are usecd.

A driver program DRM200 and the subroutine OPTION will be
needed for any interpolation run. The other subroutines
(except those for special computations called from OPTION) will
be on the load module DSN=NWS.SDO.TDL.LOAD (see example JCL
cards).




EXAMPLE JCL AND DECK SETUP:

F/UGH200 JOR ARFE20008C24G40410GRANX) « "GLURDKAR THL ',
L/ REGION=AOOK TR =8 oMSGLEVEL=(1,1)

/7 FXFEC NMEOIWMXOLG«PARMGFORT=(XL)

F/FORT (SYSTH DD &

(DRIVER DRM200 AND OPTION SUBROUTINE INSERTED HERE)

e
e

AFLKED L TR D0 DSM=NES SN T L UAD T SP=§HR
FALKEDSMYLIR Tl DSM=NMUS MG G TEST JLUAD v D TSP =SSR
FLLKENJSYSIN piy s

INCL inF MYLTROWIATON L HEIATOL o GRDYRT (WIFROO)

INCLEDE LTREOpE200TS)  (Interpolation subroutine you wish)
INGLUDE LIW] (GRM200813) (Includes necessary subroutines)

INCLUNE LI1RY(OCACHESK S DFNIHFCK s UBKPECS ,UPWECS)

FRTEY MATN ‘
b
AAGRGETOLIREOOT DD DSM=TJGRTIDDTSE= {1 N KEEP . KEED) LTI T-TADEY,
H/ 0 LARFL=(1.80L 0 IN) JVOL=SER=WRYP4,
[f NCR=ARFCIEMSVRS JLAMCL 24642 o RLKSTZE=9Y 24, DIEN=3)
[AGRETOIFON2 DY PESM=] JGRTIG ISP NN KEFPKEEP) s UNTIT=TAPEY .,
fif EARFLZ 61 o B w1 81) o VI 5860 =50k,
Ff NCRE (RFCFENZVRS , LHFCLSAG 2,0 K8 | 7R 29928 U7 N=3)
AN ETO2EO0T D SM=R0GATA P TRRP=LEH GKERFY o FEREY o f = LhwiEsy,
f/ LAREL =0 S 6 oT ) o) =<Xdnei 19gy,
£ PR RECER 2 SGURPGL =8 Y Gh il S 2 F =820 . DFER=%)

J/ONGEYSTN DYy o

(DATA CARDS)




EXAMPLE OPTION IS UBROUTTINES ¢

(For TJ) - SUBROUTINE OPTION (MII,NIWDS,NRCDZ,1SAV,NECS,IGRD,JJ,1I,JDATE)
DIMENSION US (13,17),UA(13,17),UT(13,17)
DIMENSTON M (NIWDS),1SAV(NIWDS,NECS)
COMMON/BLOCKA/FD1(224) ,FLL2(224) ,¥FD3(224)
EQUIVALENCE (FD1(4),Us(1,1)), ((FD2(4),UA(L,1)),(FD3(4),UT(1,1))

(Using the example mentioned in card type 4, the following
subroutine could be called).

CALL DIFP(IHX(231020),24,THX(231021),24,0,0,0,THX(23102) -
JDATE, JH,NINDS, NRCDZ, ISAV,NECS,US, UA,UT,JJ,T1,FD1,FD2,FD3, IGRD)

RETURN
END

(For PE) — SUBROUTINE OPTION (MII,NTWDS,NRCDZ,ISAV,NECS,IGRD,JJ,TIT,JDATE)

DIMENSION US(15,17),AK(8.7),WH(4,3),PT(2,2)

DIMENSION UA15,17),AS(8,7),WI(4,3),PR(2,2)

DIMENSION UT(15,17),AL(8,7),WA(4,3),PT(2,2)

DIMENSION MH(NIWDS),ISAV(NIWDS,NECS)

COMMON/BLOCRA/FD1(330) ,FD2(330),¥FD3(330)

EQUIVALENCE (FD1(4),US(1,1)),(FD1(259),AK(1,1)), (FD1(315),WH(1,1)),
(FD1(327),PI(1,1))

ROUTVALENCE (FD2(4) . UA(L,1)),(FD2(259) ,AS(1,1)), (FD2(315),WI(1,1)),
(¥D2(327),PR(1,1))

EQUIVALENCE (¥D3(4),UT(1,1)), (FD3(259),AL(1,1)), (FD3(315),WA(1,1)),
(FD3(327),PT(1,1))

(Subroutines you wish to call)

RETURN
END

(For LTM or PBL) - SUBROUTINE OPTION (MI,NLWDS,NRCDZ,1SAV,NECS, IGRD,JJ, IL,JDATE)
DIMENSTON US( 24,31),UA(24,31),UT(24,31)
DIMENSION MH(NIWDS),ISAV(NIWDS,NECS)
COMMON/BLOCKA/FDL (747) ,FD2(747) ,¥D3(747)
EOUTVALENCE (FDL(4),US(1,1)), (FD2(4),UA(1,1)), (FD3(4),UT(1,1))

(Subroutines you wish to call)

RETURN
END

(For SUM) - SUBROUTINE OPTION (MH, NTWDS , NRCDZ, TSAV ,NECS, 1CRD, J.J, 11, JDATE)
DIMENSTON US(45,56) ,UA(45,56) ,UL(45,56)
DIMENSION MH(NIWDS),ISAV(NIWDS,NECS)
COMMON/BLOCKA/FD1(2523) ,¥D2(2523) ,FD3(2523)
EQUIVALENCE (FDl(&),US(l,l)),(FD2(4),UA(I,l)),(FD3(&),UT(1,1))

(Subroutines you wish to call)

RETURN
END

T w v e v S S eas T
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Subroutine SMTH (MH,NIWDS,NRCDZ,JJ,1T,US,FDL,JDENT,IGRD,UA,¥D2, THR, JDATE,
MTH, TSAV, NECS)

This routine smooths field with identifier JDENT using MTH-point

smoother where MTH=5, 9 or 25. All basic ficlds (fields from grid

point tape) will automatically be smoothed and saved for interpolation

by the program without having to call this routine in OPTION, if the
smoothed identifier and processing indicator are properly defined

on card type 4. When smoothing a computed field, you may smooth from
OPTION or call this routine directly in your own subroutine. JDENRT

is dimensioned 3. JDENT(1l) is set to first word 1D of field to be smoothed,
example (2231022). JDENT(2) is set to second word ID, example (Z00001018)
which indicates TJ field with TAU 24, JDENT(3) is set equal to JDATE.

MTH is the smoother, Example 9. The smoothed field, in this casge, would
be stored with the MOS identiferz231022,Z00201018. JDENT (1), JDENT(2) and
MTH must be specified. All other arguments should just be passed from
OPTION.

Subroutine RPECS (JDENT,JDATE,MH,NIWDS,FD1,NRCDZ,ISAV,NECS,JJ,ICND)

This routine searches memory for the packed field with identifier
JDENT(1) ,JDENT(2), and date of JDATE. The search begins with the JJ
field (JJ can be sct to 1 if you wish to check through all the fields)
and when located the field is unpacked and stored (predictor identifier,
date (year, month, day, hour), and grid point values) in array TDL.

ICND is determined by the RPECS and signities the tollowing:

(0) Field not saved

(1) Basic field saved for computation only.

(2) Computed field saved for interpolation. It may be used
in computing additional computed Fields.

(3) Basic field saved for interpolation. It may be uged in
computing new ficlds.

(4) This field not to be used for computation, station values
g8t to 9999.

(5) Computed field saved for computation only.

(6) These values are read from cards and are valid at specified
stations. The values will be saved on outpul tape as is.
An example of a field that could have 1CND=6 is station
elevation.

If calling RPECS from one of your own suybroutines as part of OPTION, you
must define JDENT(1), JDENT(2) and JJ. ICND should be checked upon
returning from the routine. Subroutine RCHECK may be used. The values
of JDATE,MH,NIWDS,NRCDZ, ISAV and NECS are in the arguments of subroutine
OPTION and should be carricd through the arguments in your subroutine to
RPECS without change.



EXAMPLE DERIVED PREDICTOR SUBROUTINE:

The following subroutine computes the wind speed at any level from the
wind components and saves that field smoothed and/or unsmoothed:

SUBROUT I NT %Pnulill‘l.lh?-IHH.HH HIHH\.Hkrnf.lkfv.vr h.lhh1fe.J.lI‘
] Fn}.rr'..in( LA S FDRA s U o MO 1y g MO g 12 )

C SUBROUT INE COMPUTES WINDSELE G -00e rHHPuHIHI A@P SAVIE S
L RESULTING FTELD HRSH T ME D ANDALE SHIMITHED .
i FDVo BD2e AMD FDA ARE FOUTVALENCLD 10 Se WAy AND UT TN u”
C CALLING SURLOUTINE OPTTON [F FOUIVALENCE(EDYI L) 51410 ).
C IDY= I8 Mun 10D UF PRIDICTOR T | F P& CACLTMG 111} S
C ROUTIWNE PN IS SET 10 2250620 %, 111t leu SPEL )
C WILL BE COMPUTED AT THE 20 LEMEL CBONDARY | VL)
G AND WEITTEN T TAPF WITH 1ST Wipen I FE 22506/HF X,
. TRZ= 2RO WORD TD OF FREOTCIIR SHIGVED RIGHT 3 45
C PLACES 1F FOR A 4% POINT SHODTRED BULNDARY LAYFR
G WIND FROM THE LEM MUDFL. TO2 15 SET 70 010214 X%.,
C ITHk= 1A0L
(¥ MO= GHEATEFR THAN 0O T} FIFLD i% THORE SAVED UMSMOOTIHEL,
C Mbe GREATER TN 0O [F F1ECHD TU eE SAVEN b P SR HIEN,
¢ MO— GREATER THAN O 1F FIECD 1O LI :ﬁ”FH 9 B S HE D,
C M25— GREATER THAN O 1t FIRLD TO BE SAVEDY 25 p R“nnihin.
DIMENSTON i?}ﬂ?ﬁf?f1,HS!JJ.I!J.er:Ml(ﬂzl.Uhi!i'lli.k AEMREDE Y,
o
DIMFNSTON THFNT (3)
DIMEMSION MY IMIWDS) s TSAVINIWDS ¢ NE CSs)

DATHA 1WND/sZ0 00/
© LEVEL TA<EN FROM 151 AND EAS T-WEST WIND ATYACHED
]nFNTill—LHu(%HI]L{RH!lﬂf}H},l?}. 12 )¢ TWHIT)
COMPUTE 2NO WARD 1D WITHUOUT SHOUTHER INDICATIIRS
IDFNTIPIL%!F14!SH TLOINZ 324) ,12)V+]HK
SAVE SECOMD WARD [0 1E MODEL  NUMBER
INND=]NENT (2
IDENTIIZ3)=UDATE
CHFCK FNR2 SMOOTHER IHHIrnTnR IN ID2
ﬁ1T=SHFTR{%H;TLtID£.HOi. a)
READ FAST=WEST COMPOMENT TMNTI ‘D1
CAaLL RPFES(}Diwiq]ﬂﬁ?quH.\]hlS|F}1.HRCH£|]ShV*N¥KS. Wy TONDY)
CHFCK TM SEE THAT FIFLD WMAS FOIN
CALL RCHFCK{IDNENT, JUOATE o TC MDY
SET 11 Fliw oy 'IP SUUTH CUMPONENT TE 071
lﬂPNT!])*]“EN1{11 +1]
f\{——l <
READ NORTH SOUTH VENT TNTO Fnp
CALL RPELS{]IDENT  JD NIWDS s FD2, NRCDZ|1SﬁU.NFL§, Ny TCNID)
CHECK T SHE THh WhS iLml
(AL[ RCHECK ETOENT 1 CHD)
COMPLIT RvFln FI D STORE IN FD3
DO 111 M=4,M20CD7
SORII=FEDL (1)
SORV=FNZ2{M)
e SSORIIVESOIE g
FDOA(M)=S0ihe] {5
111 CONT T NUFE
G SET 1N I SeEFD FIELD
IﬂFN1{lﬁ—Ih1
N=1
C CHECK I8 FIFID 1S 70 BE SAVED ULSEOOTHED
PEIMOLED O A0 T HONE LY 0 1 120
: ITF SI1i, v';il Fiy4 lﬂ -bm
CALL HIE&{II'TI.IH\IL Py DS o FHAVERONDZ s FRAVL PGS ¢ %y [0
[ CHECK Wi | T4 Ilmwu|1|r i
chaLl wtnléltln-wr.il’f;.ILMui
C CHECK ) sE= T & FIFLD IS T80 BF SAVED & S,
120 }Lf.ln.wr L Bedy b rn.n]ru iy 440
EAMEL QMIF".i],i.I].!I..I ]
JORXCRTL 20 = 4 tiun.ng1Lt3.vnr1
ASSTOR Q=0 IH W ER R
GO 10 1/0
C CHECK 101 SFF I» S PEDCFLILD TS 0 BE SAvEn v T SEv by,
130 FEORTE, ME L 25 Aii. iy, SOLPGL 1) yan
AL Ser*I'!.!!.HI.U’J
TODEMT (2] - CERSHE VL F2e201)
ASSIGN lhn 1u R R R
GO 10 160
C CHEGK 1H SEFCOT1F SPHED FIFLD 1% THORE SAVE 25 ) S¥0ned n,
140 FEIMYIIGNE 0 At M2 G 0.0 ) G0 T 170
CALL ﬁMTH#hil}.!l.Hl.“hl
]HPNJ{/]*!HM(IUU SHETLT3.201)
ASSTGM Y70 Tir Msag
SMOOTHID P TELD MRTTIEN AN CHECKID
160 CnalL NF(S{IHIWl.IHA]i.IH.WI:HS.IH,.Nh(H/,iShV,N;CH‘N.HHMH
CALL erEIh[IHFrl.iHﬂll'l(HHl
C COMTINUDE CHECRING O]l TRENT WAYS FIFLD 1S 100 HE SAVED
it G0 oTn NHMH}R.I!ﬁﬂ.]ﬁU.]fUJ

KETHIRMN
END
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JJ,ITI - Grid dimensions cafried thru OPTION, i.e., for TJ JI=13,
IT=17

ID1, ID2, THR and any additional arguments not shown above must be supplied
by the programmer, The name of the routine, XXXX, is also supplied by the
programmer. The arguments MH,NIWDS,NRCDZ,ISAV,NECS,JDATE,JJ,IT,FD],US,FDE,
UA,FD3, and UT should be passed, without change, from subroutine OPTION.

In order for the same subroutine used in the development to be used in

the operational program, the programmer must insure that, no matter the
number of different fields that he computes in a single subroutine, he
makes provisions, through the arpuments, that any one of the fields, un-
smoothed, can be computed seperately. The easiest way to do this is to
add arguments to the general form shown above which indicate which of the
different fields are to be computed. The routine that follows gives an
example of this. To the extent practicable, each derived predictor should
be computed in a seperate subroutine.



MOS OP NO. 19

MOSCST
RETRIEVES MOS FORECAST DATA
Frederick Marshall
November 30, 1974

PURPOSQ: This subroutine is designed to retrieve MOS forecasts and/or
station constants from the MOSMAT permanent files.

CALL AND EXPLANATION QOF FORMAT, PARAMETERS :

DIMENSION TLD(350)

CALL MOSCST(NCODE,NFROJ,INIT,FLD,NST,NCAT,NDATE,NERR
NCODE - MOS code number of data type requested. Codes < 16
indicate station constant data; codes > 100 indicate
various forecast fields. (See Attachment 3:."y

NPROJ - Projection of forecast field wanted in hours. Con-
tains dummy parameter if constant dats is requested,

INIT Initial time, or cycle, in GMT (00 or 129 .
FLD( ) = Array to contain data that is returned. Data for any

station occupics same position in all returned arrays.
ALl values returned are REAL#4 except MOS Codes 1 (sta~
tion WBAN numbers) and 2 (block/station numbers) which
are INTEGER*4,

NST = Number of values returned in FLD( ).
NCAT = A number which distinguishes among probabilities and/or

categorical forecasts, If a single equation produces a

categorical forecast or single probability, NCAT=1.

If a set of 5 equations produces 5 probabilities, NCAT=

1,2,3,4, and 5. 1If a categorical forecast is also added
to these 5 probabilities it will have NCAT=6, Contains

dummy parameter if constant data are requested.

£ —




MOS OF NO. 20

SPDRL

COMPUTES WIND SPERD

Frank 7. Clobokar
December 31, 1974

PURPOSE: Computes wind speed from wind components and saves resulting
field unsmoothed and/or smoothed. This routipe Was written
to be used with the OPTION subroutine of any of the M200
interpolation programs.

CALL AND EXPLANATION OF FORMAT, PARAMEGIERS:

SUBROUTINE SPDBL(IDI,IDZ,IHR,MH,NIWDS,NRCDZ,ISAV,NECS,JﬂATE,JJ,
11,FD1,US,FD2,UA, FD3,UL, MO, M5,M9,M25)

Ip1 First 6 hex characters of wind speed field identification
(see "Format of MOS Interpolated Tapes") written to tape.
The level at which the wind speed is to be computed is taken
from TN1. For example, an ID1 of 205062 hes would result

in the 205 level (or 850 mb) wind speed being computed.

IDZ - TLast 4 hex characters of wind spe.d field identification
(see "Format of MOS Interpolated Tapes"). For example,
a 5-pt. smoothed LFM field would have an ID? of 0102 hex.

1HR - Forecast projection tau.

MO — 1if greater than 0, field is saved unsmoothed.

M5 = 1if greater than 0, field is saved S5-pt. smoothed,
M9 - if greater than 0, field is saved 9-pt. smoothed.
M25 - if greater than 0, ficld is saved 25-pt. smoothed.

i, NINDS , NRCDZ, ISAV, NECS , JDATE, J

J,EEJEPE}Mﬁ,LDE,H&,EP})NT - These argu-

ments should be carried from OPTION to SPDBL without change.
EXAMPLE:
FOR LFM - SUBROUTINE OPTTON (MH,NINDS,NRCDZ,ISAV,NECS,IGRD,JJ,II,JDATE)

DIMENSION US(24,31),UA(24,31),UT(24,31)
DIMENSION MII(NIWDS),TSAV (NIWDS, NECS)



MOS OP No. 21

DIVG
COMPUTES WIND DIVERGENCE
Frank T. Globokar
December 31, 1974
PURFOSE: Computes wind divergence from wind components and saves
resulting field unsmoothed and/or smoothed. This routine
was written to be used with the OPTION subroutine of any of

the M200 interpolation progranms.

CALL AND EXPLANATTON OF FORMAL PARAMETERS:

SUBROUTINE DIVG(ID1,ID2,IHR,MH,NIWDS,NRCDZ,TSAV,NECS,JDATE,
JJ,11,¥D1,US,FD2,UA, FD3,UT, M0, 5, M0, M25)

D1 =~ First 0 hex characters of divergence identification (see
"Format of MOS Interpolated Tapes") as it is to be written
to tape. The level at which the divergence is to be computed
is taken from IDi. For exampie, an ID1 of 205ii2 hex woulid
result in the 205 level (or 850 mb) divergence being computed.

in2 ~ Last 4 characters of divergence identification (see “Format
of MOS Interpolated Tapes"). For example, a 5-pt. smoothed
PE field would have an ID2 of 0100 hex.

IHR - Forecast projection tau.

MO = ILf greater than 0, field is saved unsmoothed.

M5 = If greater than 0, field is saved 5-pt. smoothed.

M9 — If greater than 0, field is saved 9-pt. smoothed.

M25 = If greater than 0, field is saved 25=-pt. smoothed.

MH,NTWDS , NRCDZ , ISAV, NECS , JDATE, JJ 1T, D1, US, FD2,UA, ¥D3,UT ~ These
arguments should be carried from OPTION.to DIVG without
change.



MOS OP NO. 22

VORT

COMPUTES VORTICITY

Frank T. Clobokar
December 31, 1974

PURPOSE: Computes vorticity from forecast wind components or from

CALL

geostrophic winds and saves resulting field unsmoothed and/or
smoothed. This routine was written to be used with the OPTION
subroutine of any of the M200 interpolation programs.

AND EXPLANATION OF FORMAL PARAMETERS:

SUBROUTINE VORT(ID1,ID2,IHR,MH,NIWDS,NRCDZ,ISAV,NECS,JDATE,JJ,II,FD1,
Us,¥p2,UA,FD3,UT, IVORT,MO,M5,M9,M25)

ID1 - First 6 hex characters of vorticity identification
(see "Format of MOS Interpolated Tapes'") as it is to
be written to tape. The level at which the wind speed
is to be computed is taken from ID1. For example,
an ID1 of 205111 hex would result in the 205 level (or
850 mb) vorticity being computed.

ID2 - Last 4 hex characters of vorticity identification

(see "Format of MOS Interpolated Tapes'). For example,
a 5-pt. smoothed LFM field would have an ID2 of 0102 hex.

IHR - TForecast projection tau.

IVORT - Set equal to 0 if vorticity is to be computed from forecast winds.
Set equal to 1 if vorticity is to be computed from geostrophic

winds.
MO - If greater than 0, field is saved unsmoothed.
M5 -~ 1If greater than 0, field is saved 5 pt. smoothed.
M9 - If greater than 0, field is saved 9 pt. smoothed.
M25 =~ If greater than 0, field is saved 25 pt. smoothed.

MU, NIWDS,NRCDZ, ISAV,NECS , JDATE, JJ,1T,FD1,US, D2, UA,FD3,UT -

These arguments should be carried from OPTION to SPDBL without
change.




MOS OP NO. 23

DIFF

COMPUTES DIFFERENCE

Frank T. Globokar
December 31, 1974

Computes difference between two fields and saves resulting
field unsmoothed and/or smoothed. This routine was written
to be used with the OPTION subroutine of any of the M200
interpolation programs.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

SUBROUTINE DIFF(J1,JHR,K1,KHR,KA1l,KA5,KA9,KA25,JDATE,MH,

NIWDS,NRCDZ,ISAV,NECS,US,UA,UT,JJ,II,FD1,FD2,FD3,IGRD)

1st word ID (see "Format of MOS Interpolated Tapes') of
minuend field.

TAp—— S L3
au O minuend field.

lst word ID of subtrahend field.
Tau of subtrahend field.

1st word ID of unsmoothed remainder field. If KAl is set
to 0, the unsmoothed remainder field will not be saved.

1st word ID of 5-pt. smoothed remainder field. If KAS5
is set to 0, the 5-pt. smoothed remainder field will not
be saved.

1st word ID of 9-pt. smoothed remainder field. Tf KA9
is set to 0, the 9-pt. smoothed remainder field will not be
saved.

lst word ID of 25-pt. smoothed remainder field. If KA25
is set to 0, the 25-pt. smoothed remainder field will not
be saved.

These arguments should be carried from OPTION to DIFF
without change.



PURPOSE :

MOS OP NO. 24

FORIER

COMPUTES SIN DOY, COS DOY, SIN 2*DOY, OR COS 2*DOY

Frank T, Globokar
December 31, 1974

Computes Sin 2wi/365, Cos 2mi/365, Sin 47i/365, and Cos 4vi /365,
where i = the day of the year (l=Jan. 1, etc.). These 4 vari-
ables are called SIN DOY, COS DOY, SIN 2*DOY, AND COS 2*DOY,
respectively. This routine was written to be used with the
OPTION subroutine of any of the M200 interpolation programs.

CALL AND EXPLANATION OF FORMAL PARAMETERS :

ID1

ID2

IHR

SUBROUTINE FORIER(ID1, ID2, THR,MH,NIWDS, FD1,NRCDZ,ISAV,NECS, JDATE)

— Tirst 6 hex characters (see "Format of MOS Interpolated
Tapes") of field to be computed. Set IDI to 000400 hex for
SIN DOY, 000401 for COS DOY, 000402 for SIN 2*DOY, or 000403
for COS 2*DOY,

= Last 4 characters (see "Format of MOS Interpolated Tapes")

which, in this case, wonld be the medel sumber.

- Forecast projection tau.

EE,NINDS,NRCDZ,ISAV,NECS,FDI,JDATE, - These arguments should be

EXAMPLE :

carried from OPTION to FORIER without change.

(For PE) - SUBROUTINE OPTION (MH, NIWDS, NRCDZ, ISAV,NECS, IGRD, JJ, 11, JDATE)

DIMENSION US{15,17),AK(8,7),WH(4,3),P1(2,2)

DIMENSION UAf15,17),AS(8,7),WI(4,3),PR(2,2)

DIMENSTION UT(15,17),AL(8,7),WA(4,3),PT(2,2)

DIMENSION MH(NIWDS),ISAV(NIWDS,NECS)

COMMON/BLOCKA/FD1(330),FD2(330),FD3(330)

EQUIVALENCE (FD1(4),US(1,1)),(FD1(259),AK(1,1)),(FD1(315),NH(1,1)),
(FD1(327),PI(1,1))

EQUIVALENCE (FD2(4),UA(1,1)),(FD2(259),AS(1,1)),(FDZ(315),wI(1,1)),
(FD2(327),PR(1,1)) °

EQUIVALENCE (FDB(a),UT(l,l)),(FD3(259),AL(l,l)),(FDB(BlS),WA(],1)),
(FP3(327) ,PT(1,1)) :

CALL FORIER (IHX(000402),1HX(0000),OO,MH,NINDS,FDl,Nchz,IsAv,NECS,
JDATE)

RETURN
END
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MOS OP NO. 25

GINDEX

COMPUTES G-INDEX

Frank T. Globokar
December 31, 1974

PURPOSE: Computes G-INDEX (defined by H. Glahn G=2*Z850-Z1000-Z500)
and saves resulting field unsmoothed and/or smoothed. This
routine was written to be used with the OPTION subroutine of
any of the M200 interpolation programs.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

SUBROUTINE GINDEX (ID1,ID2,IHR,MH,NIWDS,NRCDZ,ISAV,NECS,
JDATE,JJ,I1,FD1,US,FD2,UA,M0,M5,M9.M25)

ID1 - First 6 hex characters of G-INDEX identification (see
"Format of MOS Interpolated Tapes") as it is to be written
to tape.

ID2 - DLast 4 hex characters of G-INDEX identification (see
"Format of MOS Interpolated Tapes"). For example, a 5-pt.
smoothed LFM field would have an ID2 of 0102 hex.

IHR - TForecast projection tau.

MO - If greater than 0, field is saved unsmoothed.

M5 - 1f greater than 0, field is saved 5-pt. smoothed.

MS - 1If greater than 0, field is saved 9-pt. smoothed.

M25 - If greater than 0, field is saved 25-pt. smoothed.

MH, NIWDS , NRCDZ , ISAV,NECS , JDATE, JJ, I1,FD1,US, FD2,UA,FD3,UT - These

arguments should be carried from OPTION to SINDEX without
change.

EXAMPLE:

For LFM -~ SUBROUTINE OPTION (MH,NIWDS,NRCDZ,ISAU,NECS,IGRD,JJ,II,JDATE)
DIMENSION US(24,31),UA(24,31),UT(24,31)
DIMENSION MH(NIWDS),ISAV(NIWDS,NECS)
COMMON/BLOCKA/FD1(747) ,¥D2(747) ,FD3(747)
EQUIVALENCE(FD1(4),US(1,1)), (FD2(4),UA(1,1)), (FD3(4),UT(1,1))



